INTRODUCTION
NUMEROUS reports have appeared in the literature during the last 20 years illustrating the importance of dental and oral characteristics in identifying victims of air disasters. A list compiled from only some of these reports (Table I) shows that about 2670 of victims have been positively identified by dental examination and in about 7% of cases this examination aided identification. These figures indicate that the relative importance of this method of identification varies but it can be stated that its significance increases with the severity of the crash. In the Windhoek crash, dental identification helped to varying degrees in the identification of 25% of the victims.
THE WINDHOEK CRASH
On April 20, 1968, the South African Airways Boeing 707, "Pretoria", flight SA 228 from Windhoek (South West Africa) to Luanda (Angola) crashed shortly after take-off a few miles outside the local airport. Of the 128 people on board, 122 died instantaneously, one later as a result of injuries sustained and five individuals, all of whom were passengers in the first class cabin, survived. Bodies and dismembered parts were scattered over a wide area and these were transported to Windhoek under police supervision. Jewellery, passports and valuables were removed for safekeeping. One hundred and twenty-two bodies required identification.
IDENTIFICATION PROCEDURES FOLLOWED PRIOR TO EXPERT ASSISTANCE
In Windhoek: Those victims not too grossly mutilated were viewed by relatives and friends and twenty-one were recognized by their physical features and apparel (excluding jewellery). As the mortuary facilities were limited and as most of the passengers had embarked from Johannesburg, it was decided to transfer the remaining bodies to Johannesburg and the Reef towns. One hundred and four bodies were flown to these centres. These consisted of three senior crew members, who had been identified, one unidentified crew member and 100 unidentified passengers. The bodies were distributed to various mortuaries and next-of-kin, friends, doctors and dental surgeons of the victims were requested to inspect the remains in an attempt to establish their identities. Another 48 passengers were recognized in this manner. It soon became apparent that this was an undesirable procedure as it was most disturbing to relatives and
In Johannesburg and Reef towns:
because mistakes were likely to occur. In one case, for example, the body of a young female was claimed by different people. Fortunately a dental chart was produced which proved the correct identity beyond doubt. It was therefore decided to place the whole matter in the hands of a forensic team consisting of two forensic pathologists, a dental surgeon, and a police officer with his staff.
PROCEDURES FOLLOWED BY THE FORENSIC TEAM
A. Accumulation of information and examination of bodies.
All the remaining fifty-three bodies were taken to one centre, and it was obvious from their mutilated state that a systematic approach was required for their identification.
As information regarding the victims had up to that stage been supplied in an unsystematic manner, questionnaires requesting detailed information about the deceased were handed to relatives and friends for completion. An appeal was made through the press and radio for dental and medical practitioners with any knowledge of the passengers to report to the investigating team. Similar appeals were directed to relatives, doctors and dentists abroad, as many of the dead were visitors to South Africa. Dossiers were then compiled with information received and could then be compared with the findings gained from examination to be carried out on the bodies. It was felt that most information regarding the corpses could be obtained only by post-mortem examinations and where possible these were done. A thorough superficial inspection of each body was first made. All possible features were noted, including an estimation of height and weight.
Any clothes or jewellery found were carefully examined, and the post-mortem examinations followed. Special attention was given to the sex organs as valuable data regarding ages and any possible pregnancies could thus be obtained (Bukofzer, 1969) .
The dental examination followed the medical examination. In a number of cases two horizontal incisions were made through the cheeks in order to gain access to the oral cavity. The teeth present, their condition and general appearance were recorded. The possible causes of any missing teeth, whether unerupted, the result of extractions or avulsion, were noted. The probable age of the person was estimated from the condition of the teeth. The dental work done was closely studied; notes were made of the type of work, restorations, materials used, as well as special features of fillings and the character of workmanship. The latter characteristics were used in determining the country of origin. Lastly, a general description of the arches and the position of the teeth was made, special attention being paid to any malpositioning. The alveolar ridges and dentures of edentulous individuals were studied in order to get some indication of the period of time that dentures had been worn.
Findings of the examinations
The striking feature about the corpses was their severe mutilation and reconstruction of the bodies was not possible in some instances. Few bodies had clothing and when present this was usually underclothing in a very tattered condition. As jewellery had already been removed only a few pieces were discovered by the forensic team.
The dental and oral examination showed that the features concerned were well preserved.
All the edentulous individuals were without dentures but the alveolar ridges were generally in good shape for inspection. Fragmentation of the jaws and loss of characteristics corresponded to the degree of mutilation of the rest of the body. Of interest was a striking pattern of injury to the facial skeleton. This was a decapitation of the skull either at the level of the forehead, the eyes, the nose, between the upper and lower jaw, or below the lower jaw. In the cases where decapitation occurred above the upper jaw or between the jaws the remaining jaw fragments with teeth were usually intact and could be used for identification purposes. As a result of these investigations, bodies could be classified as follows:
(a) those whose facial and bodily features could still be recognized;
(b) those whose features could be used as an indication but in which positive identification depended on medical and dental evidence;
(c) those where identification could only be made by correlating examination findings with the information received;
(d) those where findings were insufficient for a positive identification but were suggestive of certain individuals; and (e) those where identification was impossible.
Fire had had little effect on the dental characteristics.
B. Identification procedures and results.
As the data from examinations became available comparisons were made with information received about the victims. The latter unfortunately was slow in coming forth and often incomplete and because a number of bodies could still be recognized visually it was decided to allow inspection of these bodies by relatives and friends. Recognition of bodies however had to be verified by close questioning of relatives or by supportive evidence gained from examination or information received. Twenty people were identified in this manner. In eleven cases questioning sustained the recognition of corpses and in a further nine cases, available dental information was used to support identification. The latter is illustrated by the following examples.
CASE I. A well-built, swarthy, middle-aged male with distinct features and
his own teeth remained unidentified. Eventually the body was recognized by a medical practitioner as probably being that of Mr. A. from a photograph given to him by the family. Dental evidence supplied with the photograph confirmed the identification. CASE 11. Recognizable remnants of a female body were part of the head with an intact left ear; part of the maxilla with a second molar tooth containing a disto-occlusal amalgam restoration; the torso with the left upper limb and leg the toes of which were varnished pink. Next-of-kin thought that the shape and moulding of the ear were in keeping with that of a Mrs. B. Enquiry revealed that she also had a small scar on the left forefinger, which was found, and that pink nail varnish had been used prior to the accident. A dental chart Mrs. B. showed that a disto-occlusal amalgam filling had been done on the left upper second molar tooth.
A comparison of available dental information with the data obtained from ~~ ~~ examination played a major role in the identification of sixteen victims. Detailed dental information would have been sufficient in these cases for positive identification.
CASE 111. An old dental chart of a Mrs. C. described a retained upper deciduous canine tooth and certain gold fillings in the upper anterior teeth. A female body with such a retained deciduous canine and gold fillings was shown to relatives who recognized the deciduous tooth and fillings. An abdominal scar further supported the identification.
CASES IV AND V. The only information available about Mr. and Mrs. D., both victims of the crash, was a photograph showing a couple at a restaurant table. I t was noticeable that Mr. D. had a full gold crown over the left upper canine tooth. Only one body had such a crown and furthermore the physical features of Mr. D. could fit those of the body. This was accepted as sufficient evidence for identification. Although no further dental information was available special note was taken of the high standard of workmanship and the shape of the inlays in Mr. D's mouth. As Mr. D's wife remained unidentified it was argued that she might have a similar standard and character of work in her mouth and on these grounds a female body with work similar to that of Mr. D.
was selected. Mutilation made visual recognition impossible but autopsy revealed that the body in question had been two months pregnant at the time of the accident (Bukofzer, 1969) . Information confirming the pregnancy eventually reached the team.
CASE VI. According to the history of Mrs. E., she had a full lower denture and a dental bridge in the right maxilla. Available radiographs of her lumbar region showed a bony spur from one of the vertebrae. Unfortunately the right part of the maxilla was missing from the only female body with an edentulous lower jaw, but the left part of the maxilla had several teeth with fillings and a diaphragm crown with a gold backing and porcelain facing on the root of the canine tooth. Relatives were unaware of such dental work but a very elderly retired dental surgeon who attended to Mrs. E. remembered inserting such a crown for her. Radiographs of the lumbar region of the body revealed a bony spur similar to that seen in the radiograph of Mrs. E.
The last two cases illustrate the paramount importance of combining medical and dental information in the task of identification.
Six cases were identified purely on dental data received in the form or copies of original charts depicting recent dental work. In all these instances physical recognition was, as a result of mutilation or incineration, not possible, but dental features were so well preserved that they were easily recognized.
Eventually only eleven bodies remained unidentified.
DISCUSSION (TABLE 11)
This report described the identification of victims of the Windhoek aircrash by means of visual recognition and by using medical and dental evidence.
I t is unfortunate that jewellery, passports and other valuables had been removed for safekeeping and that some victims had been removed from their allotted seats, as these were important means of identification. Had medical and dental forensic consultants been called earlier, results may have been more successful.
Although 89 of the 122 victims were recognized by relatives and friends the unreliability of this procedure necessitated the confirmation of such identifications by the forensic team. The latter approach is strongly recommended.
Dental features assisted in the identification of about 25% of the victims.
However, the forensic team was really only required to establish the identities of fifty-three bodies and dental features therefore assisted in 58% of these. The greater the degree of mutilation, the greater the importance of dental features in identification as is illustrated by the twenty-two cases in this series ( Table 11) .
The most important reasons responsible for eleven bodies or 9% of the victims remaining unidentified were gross mutilation and dismemberment and insufficient available information. Several of these bodies had discernible dental features, and had full information been available they would have been identified. Most of the dental information received was incomplete and sometimes difficult to unravel yet it still proved to be of the greatest value. One of the major defects of the charting system followed by most dental surgeons is that only the work done by that particular dental surgeon is usually noted. Dental charts should disclose all details regarding the mouth and where possible radiographs should be enclosed with such information.
I t is obvious that a team consisting of forensic pathologists, dental surgeons and police officers should head the task of identification. Not only is it important for identification but also for studying types of injury. Needless to say the task of such a team commences at the earliest possible moment after an accident at the site of the accident; any movement of bodies and removal of valuables can thus be done in collaboration with authorities concerned.
Experience has shown that speedy identification of the victim is vital to the next-of-kin and therefore identification by physical features should take precedence but ought to be verified by experts.
SUMMARY
One hundred and twenty-two people died instantaneously in the Windhoek air crash. Of the 122 passengers and crew 89 were recognized by relatives and friends but the forensic team had to confirm the identification of twenty of these. Eleven were confirmed by questioning relatives and friends and nine by using available dental information. In sixteen cases dental features were of major importance and in six instances it was the only means of identification. Eventually only eleven passengers remained unidentified.
Experience has shown that a forensic team, headed by forensic pathologists, dental surgeons and police officers should undertake the task of identification and this should commence as soon as possible after the accident at the site of the accident.
